INTRODUCTION
Significant advances in diagnostic techniques, surgical skills, myocardial protection and postoperative care decrease the morbidity and mortality rates after cardiac operation. However, death continues to be a significant problem. For years, autopsy has been the established standard for determining the cause of death. However, autopsy rates have recently fallen for several reasons. Some of these could be defined as fear of litigation if unexpected findings are revealed, cost of the procedure, and the misleading concept that current diagnostic procedures and techniques are so accurate that autopsies are unnecessary. (1) This trend, however, could threaten important feedback in surgical care. Since surgeons operate on older and sicker patients with multiple concomitant diseases, exact definition of the cause of failure remains to be an important point. Such information can lead to desirable improvement in medical care.
The aim of our prospective study was to compare the clinical versus autopsy causes of death in patients after cardiac surgery.
METHODS
Data of all in-hospital deaths after cardiac surgery between February 2002 and December 2004 in a single institution were collected on prospectively. During this period, 69 deaths occurred. Autopsy was performed in 63 patients (91.3%). Autopsy was not performed in 6 patients due to the wish of their relatives.
Autopsy was performed according to the accepted recommendations. (2) Close attention was then paid to the operative field to evaluate whether there were any complications directly attributable to the surgical procedure. Evidence of the disease requiring surgery was sought (coronary arteriosclerosis and myocardial fibrosis in coronary artery disease, ventricular hypertrophy/dilatation in valvular disease, etc). In the absence of any other apparent abnormality, it was assumed the cause of death was due to the disease requiring surgery. Histological examination was performed in all patients with standard sampling of all relevant organs. The post-mortem and clinical causes of death were then compared.
RESULTS
During the above period, 2,613 patients were operated on. Sixty-nine patients died, resulting in overall in-hospital mortality of 2.7%. The mean age of patients at death was 72.0 ± 8.2 years, 62% were male, 44.9% had diabetes, 63.8% had a history of myocardial infarction. Mean ejection fraction was 38.4 ± 13.9% and mean functional class was 3.3 ± 0.9. Eighty-four percent of patients were in class III or IV (Table I ). The most common operation was coronary artery bypass grafting (CABG) alone in 47.8% patients and, together with other procedures, in 36.2%. Valve surgery was performed in 5.8% and other procedures in 10.1% (Table II) . The mean time to death was 12.3 ± 16.5 days (range 0-65 days). Autopsy confirmed the disease for which the operation was being performed was indeed the underlying disease in all cases. The clinical causes of death are shown in Table III . The most frequent cause of death was heart failure (in 47.6%). No other apparent abnormality related to the operation was found in 15 cases of this group. Ten patients had myocardial infarction and 5 had malignant dysrhythmias. Multiorgan failure (MOF) was the cause of death in 41.3%. Autopsy did not reveal the initial cause of MOF in 12 patients. The most 
DISCUSSION
Traditionally, post-mortem analysis has served as the gold standard and final arbiter. Its major advantage, besides detailed macroscopic examination, is the possibility of tissue sampling for histological examination. This may be useful in determining myocardial infarction, ARDS, renal diseases, and other diseases detected mainly microscopically. Despite the apparent importance of autopsy, the number of studies in the literature has been very low in recent years. The autopsy rate in the literature varies from 24% to 88%, and is much lower than our rate of 91.3% on average. (3) (4) (5) (6) 9) We believe autopsy is an important source of knowledge and an integral part of medical education, namely in teaching hospitals. We fully agree with the statement of Cheng (10) who emphasized that if one did not learn from the patient while he was alive, one should try to learn after the patient had died.
The extent to which autopsy results have agreed or disagreed with the clinical diagnosis varies in different clinical settings. A high agreement rate was documented in the cerebrovascular disorders, cardiac surgery and trauma group, while a somewhat lower rate was seen in thoracic surgery patients. (9) Low agreement was demonstrated in the transplant group of patients. (7, 8) Our results do support these data, because the agreement rate of 87.3% is almost the same as the figure published by Goodwin. (5) The most frequently overlooked diagnoses, according to the literature, were malignancies, infections, pulmonary embolism and gastrointestinal hemorrhage. (7, 8) These discrepancies depend on the quality of the diagnostic tools available, but diagnoses such as pulmonary embolism and gastrointestinal diseases continue to be a significant diagnostic challenge, even these days. In our experience, these complications often occur in severely ill patients with limited contact with the hospital staff. Their clinical picture is not distinct a usual, which might be one of the reasons for misidentifying the proper diagnosis. Therefore, preventive measures in such patients are of utmost importance. In consensus with this experience are data from the literature showing that the longer the length of stay in an ICU, the more frequent inaccuracy was discovered post mortem. (8) We cannot confirm these data, because the length of stay in our patients does not influence the diagnostic accuracy.
In our mortality analysis, we always aimed at identifying the cause of death. In patients where there was little to find at autopsy, the cause of death has been attributed to the underlying cardiac disease for which the patients were operated on. Due to this approach, the most common cause of death was cardiac death, a finding consistent with literary data. (3, 5, 6) In contrast to these published series, the second most common cause of death was multiorgan failure. This entity occurred in patients who mostly died at a later postoperative date. The primary insult is often difficult to identify. Judging the clinical picture, we can speculate cardiac failure or central nervous injury were the culprits, followed by failure of other organs. Morphological changes on histological examinations of other organs may or may not be present, because failure can be functional at the beginning. Multiorgan failure seems to be the cause of death in an increasing number of patients due to steadily improving care about high-risk patients with several preoperative comorbidities and postoperative complications.
More clinical information given to the pathologist performing and interpreting the autopsy is useful. Therefore, the presence of a surgeon or another staff member is required at the time of autopsy, because clinical views can contribute to a more precise and accurate result of the post mortem study.
In conclusion, autopsy may identify an undiagnosed cause of death in a considerable proportion of patients following cardiac surgery. Moreover, some additional or overlooked findings can contribute to the final picture of the clinical failure. Even in the current era of very sophisticated examination methods and devices, post-mortem information remains to be a standard and an important tool for the improvement in clinical practice we all seek. 
